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Abstract 
An almost unanimously accepted issue is that the path to competitiveness of economies, whose companies are exposed to 
international competition, goes through innovation. This enables companies to adapt quickly to the pace of the 
technological change, in order to increase competitiveness. This article aims to test the links between innovation and 
competitiveness having considered the results of the performance evaluation models in matters of innovation and 
competitiveness for different countries, such as the Innovation Union Scoreboard and IMD World Competitiveness 
Yearbook. Using these models we can evaluate the connection between the composite indicators calculated by using the 
methodologies mentioned above. To determine the connection we will use a panel-type econometric model. The 
econometric analysis aims to confirm a cause-effect relationship between innovation and competitiveness through which we 
will be able to assess the impact of innovation on competitiveness growth. 
In accordance with the European and national policies for stimulating innovation through increased R&D funding intensity, 
raising the average level of spending in the EU of R&D to 3% of GDP could significantly enhance the competitiveness of 
European economies compared to other states. 
 
© 2015 Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license  
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1.Introduction  
 
For many of us, the concept of competitiveness involves a situation where a person, company or nation wins 
or loses against another. It would be better to say that a competitive person, company or nation strives to 
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develop a comparative advantage in an area where they exceed others. It is highly unlikely to achieve a high 
level of competitiveness in all areas. As a consequence, a weakness in one area can be offset by strengths in 
another area. This concept led to the specialization theory, developed within the international trade, by David 
Ricardo [1]. The most recent illustration of it is the strategy of off-shoring used by many companies worldwide. 
As a result, the specialization plays an important role in matter of competitiveness. Open global markets have 
led to the phenomenon of competitiveness of nations. In this context we can talk about competitive strategies 
that are considered successful when there is a balance between the economic requirement imposed by global 
markets and the social requirement of a nation formed by history, tradition and value systems. 
Competitive enterprises are the key drivers in a country’s competitiveness. They create the core of the 
economic development. But in a modern economy, nations do not rely solely on products and services. The 
abilities of a nation to develop an excellent educational system and to improve their employment skills through 
training are vital for competitiveness. The knowledge triangle (education, research and innovation), defined by 
the Lisbon Strategy [2], is one of the important factors of competitiveness. Oslo Manual [3] defined innovation 
as an activity that leads to a product (good or service), which product is either new or significantly improved or 
made using a significantly improved process, a new marketing method or a new organizational method in 
business practices, workplace organization or external relationships. Innovation is based on the results of new 
technologies, new combinations of existing technology or the use of other knowledge acquired by the 
enterprise. Probably, one of the biggest challenges for European countries, as shown by an important number of 
national and European documents, is to find a much more strategic approach to innovation. Europe 2020 
Flagship Initiative Innovation Union [4] sustains an approach where innovation becomes a main political 
objective on a medium and long term perspective, where all policy instruments, measures and fundings are 
designed to contribute to innovation, where EU policies and national / regional authorities are closely aligned 
and mutually reinforcing and where the highest political level sets a strategic agenda, monitors progress 
regularly and tackles delays. At a European level, the "Innovation Union" initiative considers that it is 
necessary to build a different paradigm because the current one, "business as usual", is equivalent to the gradual 
loss of EU competitive advantages and the acceptance of Europe’s decline. We could call it an "innovation 
paradigm." There are numerous studies correlating innovation indicators and competitiveness indicators, but 
there are few articles that investigate the relationship between innovation and competitiveness in terms of 
performance, being assessed by analytical models, which are internationally recognized, like Innovation Union 
Scoreboard (IUS) and IMD World Competitiveness Scoreboard (WCY). The purpose of this article is to prove 
whether or not the innovation has a positive impact on competitiveness, or if other determinants may have a 
higher influence than the influence of innovation on competitiveness. A positive relationship between 
innovation and competitiveness in the European countries is important from the European real convergence 
perspective. By analysing the impact of innovation on competitiveness using the 29 European countries, we 
will be able to test if the "innovation paradigm" is sustainable concerning the recovery of the competitive 
advantages lost during the economic crisis. Reducing the innovation gaps between the European countries can 
boost competitiveness and increase the rate of economic growth. Using a panel-type regression with fixed 
effects for the 29 European countries, we will estimate the intensity of the relationship between Innovation 
Union Scoreboard and IMD World Competitiveness Scoreboard. Both scoreboards are calculated as composite 
indicators based on statistical data of innovation and competitiveness. 
 
2. Literature review 
 
Schumpeter considered innovation as a critical dimension of economic change [5]. From his point of view, 
economic change revolves around innovation, entrepreneurship and market power. According to Schumpeter's 
theory, we can have better results concerning the increasing of the market power by using innovation, than by 
using competitive pricing compared to the competition. Schumpeter argues that technological innovation often 
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creates temporary monopolies that lead to abnormal profits, which profits will be competed by rivals and 
imitators. These temporary monopolies are useful to provide incentives for businesses to develop new products 
and processes. The innovation must be seen as connected to the idea of entrepreneurship, which is 
characteristic to the development of the capitalist economy. The entrepreneur is the one who sees the economic 
viability of innovation, market opportunities, and the one who struggles to make its way into the market, and 
finally wins or loses. Every success means profit for the entrepreneur, and also a step forward for the economy 
itself. During this process, many companies, individuals and institutions will eventually fail. Schumpeter called 
this process the "creative destruction," and he believes that this is the main source of growth in capitalist 
society. According to M.Porter [6], sustainable competitive advantages are achieved by a firm while 
performing the same profit with lower costs than its competitors (cost advantage) or get higher profits 
compared to its competitors on competitive products (differentiation advantage). Under these circumstances, 
the competitive advantage enables the firm to provide higher value for consumers and also make a higher 
profit. Innovation, when defined as a process that allows companies to produce more with the same amount of 
resources or produce as much with a smaller amount of resources, leads to sustainable competitive advantage. 
Thus, the company takes a leading position in the market whose characteristics are to create superior value 
through the use of the results of products / processes innovation (patents, trademarks, know-how, etc.) and 
organizational and marketing innovation. 
The competitive advantages are based on a strategic management model that works simultaneously with the 
innovation process that has to be encouraged, maintained and developed through various business strategies[7] 
If we go past the base level and reach to the "macro" level, as is well known in specialized literature, both  
R&D investments (public and private) contribute to economic growth. An analysis of the OECD [8] in 2004 
estimated that the increase of R&D investment in the business sector with +1% led to the  increase of the 
economic productivity with +0.13% and the increase with +1% of R&D investment in public sector increases 
the productivity with +0.17%. Recent studies from the United Kingdom (Haskel and Wallis, 2010 [9]) suggest 
that public investment in R&D has more impact when research funds are allocated to universities through open 
competition. However, investments in R&D (public and private as a percentage of GDP) have a significant 
impact on increasing the export of medium and high technology products (as a percentage of the total exported 
products - Sandu and Ciocanel[10]). The increasing with +1% of R&D of the expenditure in the business sector 
(as % of GDP) leads to, on short term,  the growth of medium and high-tech products export in the same year, 
(as % of total products export) of +9%. Also, the increasing with +1% of R&D expenditure in the public sector 
(as % of GDP) leads to, with a 2 year delay (lag), a growth of medium and high-tech products export of +8%.      
The growth of productivity and export of medium and high technology means the increase of 
competitiveness. These results confirm the objective of the EU 2020 Initiative "Innovation Union" to increase 
the R&D investment for competitiveness growth. Achieving EU target of 2% of GDP for R&D expenditures of 
firms and 1% of GDP for R&D public expenditure could have an important effect on competitiveness. 
Innovation is supported within the national systems of innovation (Lundvall [11] - national systems that create, 
disseminate and effectively exploit knowledge to increase competitiveness) through innovation strategies 
representing tools to strengthen national systems of innovation. For example, the Innovation Strategy of 
Romania  2014-2020 [12] supports the growth of the Romanian economy competitiveness through innovation. 
It aims to support the performance of economic actors in global value chains. The strategy supports the 
transition from the cost-based competitiveness to the one based on innovation. This involves developing the 
capacity of firms to absorb the latest technology, to adapt these technologies to the market needs and develop, 
on their own, technologies and services which support the progress on value chains. 
Along with innovation and competitiveness strategies, it appeared the assessment tools of strategies 
implementation like the  Innovation Union Scoreboard and the IMD World Competitiveness Yearbook. The 
Innovation Union Scoreboard [13] (IUS) is useful for monitoring the implementation of the Europe 2020 
Strategy "Innovation Union" by European Commission. IUS provides a comparative assessment of the 
innovation performance of the EU-28 and the strengths and weaknesses of their systems of research and 
innovation. IUS includes innovation indicators and trend analysis for the EU-28, as well as Iceland, the former 
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Yugoslav Republic of Macedonia, Norway, Serbia, Switzerland and Turkey. It also includes comparisons based 
on a reduced set of indicators between EU-28 and 10 other competitors worldwide. 
IUS distinguishes between three main types of indicators and 8 dimensions of innovation, using a total of 25 
different indicators. The three main types of performance indicators are Enablers, Firm activities and Outputs. 
The Enablers capture the main trend-setters in innovation performance, external to the firm, and cover 3 
innovation dimensions: Human resources, Open, excellent and attractive research systems as well as Finance 
and support. Firm activities capture the innovation efforts at the level of the firm, grouped in 3 innovation 
dimensions: Firm investments, Linkages & entrepreneurship and Intellectual assets. Outputs cover the effects 
of firms’ innovation activities in 2 innovation dimensions: Innovators and Economic effects. 
Data are provided by the latest available statistics (mainly Eurostat). IUS will be maintained until 2020 and 
will be a subject of periodic review, having considered the availability of new data sources and / or new policy 
directions. IUS is a composite indicator calculated for each country and is made up of all 25 individual 
indicators related to each country and its value is between 0 and 1. The innovation performance for EU 
countries, according to IUS 2014 edition is shown in Figure 1. 
 
Fig. 1. The Innovation performance of EU countries, according IUS 2014 
Source: Innovation Union Scoreboard 2014  
 
The performance of Innovation leaders is 20% or more above that of the EU28; of Innovation followers it is 
less than 20% above but more than 10% below that of the EU28; of Moderate innovators it is less than 10% 
below but more than 50% below that of the EU28; and for Modest innovators it is below 50% that of the EU28. 
The Institute for Management Development (Lausanne, Switzerland - www.imd.ch/wcc) develops, since 
1989, the World Competitiveness Yearbook (IMD World Competitiveness Yearbook [14]). The yearbook 
analyses the competitiveness of 60 economies using 329 indicators and is perceived as an authority in the 
economic world. Most of the information -two-thirds- comes from national, regional and international sources, 
and the third part is provided by the annual business opinion survey of WCY. Data is provided by a network of 
Leaders
Followers 
Moderate 
Modest 
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55 partner institutions around the world (http://www.imd.org/research/publications/wcy/ 
partner_institutes.cfm).The WCY composite indicator, calculated for each country on based on 329 individual 
indicators related to each country, has a value between 0 and 100. 
The results of the IMD WCY 2014 are shown in Table 1. 
 
Table 1: Global competitiveness ranking*) 
 
ŽƵŶƚƌǇ ^ĐŽƌĞďŽĂƌĚ  ŽƵŶƚƌǇ ^ĐŽƌĞďŽĂƌĚ
ϮϬϭϰ ϮϬϭϯ ϮϬϭϰ ϮϬϭϯ
ϭh^;ϭͿ ϭϬϬ͕ϬϬϬ ϭϬϬ͕ϬϬϬ  ϯϭ,/>;ϯϬͿ ϲϮ͕ϱϴϵ ϲϳ͕ϵϵϰ
Ϯ^t/dZ>E;ϮͿ ϵϮ͕ϰϮϯ ϵϯ͕ϯϱϳ  ϯϮ<<,^dE;ϯϰͿ ϲϮ͕ϱϬϴ ϲϰ͕ϴϵϵ
ϯ^/E'WKZ;ϱͿ ϵϬ͕ϵϲϲ ϴϵ͕ϴϱϳ  ϯϯ,ZWh>/;ϯϱͿ ϲϮ͕Ϯϭϯ ϲϰ͕ϲϭϰ
ϰ,KE'<KE';ϯͿ ϵϬ͕ϯϮϵ ϵϮ͕ϳϴϯ  ϯϰ>/d,hE/;ϯϭͿ ϲϮ͕Ϭϭϰ ϲϲ͕ϰϴϴ
ϱ^tE;ϰͿ ϴϱ͕ϴϯϯ ϵϬ͕ϱϯϭ  ϯϱ>ds/;ϰϭͿ ϲϭ͕ϴϰϴ ϱϴ͕ϲϳϴ
ϲ'ZDEz;ϵͿ ϴϱ͕ϳϴϮ ϴϲ͕ϭϵϳ  ϯϲWK>E;ϯϯͿ ϲϭ͕ϳϲϳ ϲϱ͕ϰϯϳ
ϳE;ϳͿ ϴϱ͕ϰϮϵ ϴϵ͕ϭϮϴ  ϯϳ/EKE^/;ϯϵͿ ϱϵ͕ϱϰϴ ϲϭ͕ϴϬϱ
ϴh;ϴͿ ϴϰ͕ϴϵϮ ϴϴ͕ϰϯϵ  ϯϴZh^^/;ϰϮͿ ϱϳ͕ϵϵϳ ϱϲ͕ϴϬϵ
ϵEDZ<;ϭϮͿ ϴϰ͕ϬϰϬ ϴϯ͕ϱϭϰ  ϯϵ^W/E;ϰϱͿ ϱϳ͕ϵϭϯ ϱϲ͕Ϯϴϵ
ϭϬEKZtz;ϲͿ ϴϯ͕Ϯϵϯ ϴϵ͕ϱϴϱ  ϰϬdhZ<z;ϯϳͿ ϱϳ͕ϴϲϯ ϲϯ͕ϲϭϭ
ϭϭ>hyDKhZ';ϭϯͿ ϴϮ͕ϭϲϰ ϴϯ͕ϯϬϱ  ϰϭDy/K;ϯϮͿ ϱϳ͕Ϯϴϯ ϲϱ͕ϲϮϲ
ϭϮD>z^/;ϭϱͿ ϴϮ͕Ϭϴϴ ϴϯ͕ϭϰϱ  ϰϮW,/>/WW/E^;ϯϴͿ ϱϰ͕ϵϱϮ ϲϯ͕ϭϰϲ
ϭϯd/tE;ϭϭͿ ϴϭ͕Ϯϯϯ ϴϱ͕ϭϵϯ  ϰϯWKZdh'>;ϰϲͿ ϱϰ͕ϰϬϯ ϱϲ͕ϮϮϱ
ϭϰEd,Z>E^;ϭϰͿ ϴϭ͕ϭϰϰ ϴϯ͕ϭϱϴ  ϰϰ/E/;ϰϬͿ ϱϯ͕ϵϭϵ ϱϵ͕ϴϴϴ
ϭϱ/Z>E;ϭϳͿ ϴϬ͕ϯϲϬ ϳϵ͕ϱϵϭ  ϰϱ^>Ks<ZWh>/;ϰϳͿ ϱϯ͕ϯϬϮ ϱϰ͕ϰϴϱ
ϭϲhE/d</E'KD;ϭϴͿ ϳϵ͕ϴϭϰ ϳϵ͕ϭϱϬ  ϰϲ/d>z;ϰϰͿ ϱϮ͕ϴϳϭ ϱϲ͕ϯϮϴ
ϭϳh^dZ>/;ϭϲͿ ϳϵ͕ϱϱϵ ϴϬ͕ϱϭϯ  ϰϳZKDE/;ϱϱͿ ϱϮ͕ϴϰϭ ϰϵ͕ϳϬϯ
ϭϴ&/E>E;ϮϬͿ ϳϴ͕ϭϱϵ ϳϴ͕ϭϴϳ  ϰϴ,hE'Zz;ϱϬͿ ϱϮ͕ϱϬϱ ϱϯ͕ϰϵϳ
ϭϵYdZ;ϭϬͿ ϳϳ͕ϭϭϲ ϴϱ͕ϱϬϱ  ϰϵh<Z/E;ϰϵͿ ϱϬ͕ϴϳϮ ϱϰ͕Ϯϯϰ
ϮϬEt>E;ϮϱͿ ϳϰ͕ϵϰϯ ϳϯ͕ϵϰϮ  ϱϬWZh;ϰϯͿ ϱϬ͕ϱϳϲ ϱϲ͕ϲϮϳ
Ϯϭ:WE;ϮϰͿ ϳϯ͕ϳϲϭ ϳϰ͕ϱϮϵ  ϱϭK>KD/;ϰϴͿ ϰϵ͕Ϯϰϴ ϱϰ͕ϯϲϱ
ϮϮh^dZ/;ϮϯͿ ϳϯ͕ϲϵϵ ϳϰ͕ϳϭϭ  ϱϮ^Khd,&Z/;ϱϯͿ ϰϴ͕Ϯϰϱ ϱϬ͕ϲϮϳ
Ϯϯ,/ED/E>E;ϮϭͿ ϳϯ͕Ϯϱϴ ϳϳ͕ϬϰϬ  ϱϯ:KZE;ϱϲͿ ϰϳ͕ϳϵϲ ϰϴ͕ϴϬϮ
Ϯϰ/^Z>;ϭϵͿ ϳϯ͕ϮϱϬ ϳϴ͕ϮϭϬ  ϱϰZ/>;ϱϭͿ ϰϲ͕ϳϳϴ ϱϮ͕ϵϵϲ
Ϯϱ/>E;ϮϵͿ ϲϵ͕ϳϰϲ ϲϵ͕ϬϭϮ  ϱϱ^>KsE/;ϱϮͿ ϰϲ͕Ϯϰϱ ϱϬ͕ϵϵϲ
Ϯϲ<KZ;ϮϮͿ ϲϵ͕ϲϰϵ ϳϱ͕ϭϲϵ  ϱϲh>'Z/;ϱϳͿ ϰϱ͕ϳϴϰ ϰϳ͕ϴϬϬ
Ϯϳ&ZE;ϮϴͿ ϲϳ͕ϵϰϭ ϳϭ͕ϯϮϳ  ϱϳ'Z;ϱϰͿ ϰϮ͕Ϯϰϰ ϰϵ͕ϵϴϲ
Ϯϴ>'/hD;ϮϲͿ ϲϲ͕ϱϵϱ ϳϯ͕ϭϯϯ  ϱϴZ'Ed/E;ϱϵͿ ϯϵ͕ϱϵϬ ϰϮ͕Ϯϳϭ
Ϯϵd,/>E;ϮϳͿ ϲϰ͕ϵϳϲ ϳϮ͕ϵϲϲ  ϱϵZKd/;ϱϴͿ ϯϴ͕ϵϳϰ ϰϰ͕ϭϭϰ
ϯϬ^dKE/;ϯϲͿ ϲϰ͕ϯϴϯ ϲϰ͕ϰϮϮ  ϲϬsEh>;ϲϬͿ ϯϰ͕Ϯϭϭ ϯϭ͕ϴϳϵ
*) Economies are ranked from the most competitive to the least competitive and the results of the previous year (2013) are 
listed in parentheses. 
Source: WCY 2014 
According to the World Competitiveness Yearbook, global competitiveness is a field of economics that 
analyzes the facts and policies that shape the ability of nations to create and maintain an environment that 
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supports the developing of greater value for its business sector and for the prosperity of its people. In other 
words, the competitiveness shows how nations and economic environment manage their competencies in order 
to achieve their prosperity. So, when we talk about competitiveness, we do not only follow growth or economic 
performance but we keep in mind a number of other factors such as environment, quality of life, technology, 
knowledge, scientific research, etc. 
According to WCY, the global competitiveness is given by a combination of different criteria spread over 
four global factors:  
• Economic performance, used for macro-economic evaluation of the domestic economy;  
• Business Efficiency, which follows how firms realize their performance in a profitable and responsible 
manner;  
• Government Efficiency, meaning the extent to which government policies encourage competitiveness;  
• Infrastructure, meaning the extent to which basic, technological, scientific and human resources meet the 
requirements of business.  
Generally speaking, concerning the methodology of competitiveness assessment, a country with a high level 
of development is not necessarily a leader in the matter of competitiveness, and also, a country, with a lower 
level of development is not necessarily in the low-lying place, as long as it meets the criteria of the highly 
competitive ones (see Chile in relation to Italy). 
 
3. Methodology 
 
In order to highlight the linear correlation between innovation (Innovation Union Scoreboard) on one hand, 
and competitiveness (IMD Word Competitiveness Scoreboard), on the other, we have employed a panel-type 
data model in order to identify a cause-effect relationship between composite indicators, "Innovation Union 
Scoreboard" and "World Competitiveness Scoreboard". In Table no. 2 are presented the variables of the model. 
 
Table 2. Variables of equation 
 
Notation Meaning Variable type 
CI World Competitiveness Scoreboard Endogenous 
II Innovation Union Scoreboard Exogenous 
 
The data for 29 European countries along the 2008-2013 period have been extracted from the 2014 
Innovation Union Scoreboard and 2014 IMD World Competitiveness Yearbook. 
We will study the existence of a linear dependence between the World Competitiveness Scoreboard and 
Innovation Union Scoreboard. Our option for the panel-type data analysis was based on the following reasons: 
it captures individual variability due to cross-sections (countries in the analysis) or measurement periods;  
the econometric analysis of panel-type data may indicate a process of convergence in the context of a 
systematic  approach to innovation at a European level,; 
the fact that  the scoreboard provides relative short data series for innovation indicators. 
The analysis has been performed with the EViews 7 software.  
We chose a model with fixed effects specific for each country and common coefficients for the exogenous 
variables.  
 
4. Results  
 
Based on the assumptions presented above, the obtained results are presented in Table no. 3: 
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Table 3   Results of the multiple linear regression (Dependent Variable: CI) 
 
Dependent Variable: CI?
Method: Pooled Least Squares
Sample: 2008 2013
Included observations: 6
Cross-sections included: 29
Total pool (unbalanced) observations: 167
Variable Coefficient Std. Error t-Statistic Prob.
C 46.94456 8.436286 5.564600 0.0000
II? 46.32106 17.45986 2.653003 0.0089
Fixed Effects (Cross)
BE—C -1.439352
BG—C -5.086162
CZ—C 0.712034
DK—C 7.069082
DE—C 4.558230
EE—C -2.959404
IE—C 4.404165
EL—C -13.86677
ES—C -5.664900
FR—C -2.280183
IT—C -10.86382
LV—C 1.498487
LT—C 1.691854
LU—C 10.45390
HU—C -6.800035
NL—C 10.08735
AT—C 4.505670
PL—C 0.789430
PT—C -6.703111
RO—C -8.277917
SI—C -14.35864
SK—C -3.787120
FI—C 3.187672
SE—C 8.899540
UK—C 2.299344
TR—C 0.166904
IS—C -5.800899
NO—C 18.22954
CH—C 8.650221
Effects Specification
Cross-section fixed (dummy variables)
R-squared 0.931248 Mean dependent var 69.31042
Adjusted R-squared 0.916695 S.D. dependent var 14.11497
S.E. of regression 4.073947 Akaike info criterion 5.808370
Sum squared resid 2273.795 Schwarz criterion 6.368489
Log likelihood -454.9989 Hannan-Quinn criter. 6.035710
F-statistic 63.98889 Durbin-Watson stat 1.823641
Prob(F-statistic) 0.000000
In this case, the coefficient R2 is significantly close to 1, the Durbin-Watson test is close to 2, which means 
there is no first order autocorrelation of errors, and according to the tests for model coefficients we can accept 
that they significantly differ from 0 for a confidence level of more than 95%.  
The results of the calculations in terms of regression equation for each country are presented below: 
 
[Belgium]    CI_BE = -1.439 + 46.944 + 46.321*II_BE 
[Bulgaria] CI_BG = -5.086 + 46.944 + 46.321*II_BG 
[Czech Republic] CI_CZ = 0.712 + 46.944 + 46.321*II_CZ 
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[Denmark] CI_DK = 7.069 + 46.944 + 46.321*II_DK 
[Germany] CI_DE = 4.558 + 46.944 + 46.321*II_DE 
[Estonia] CI_EE = -2.959 + 46.944 + 46.321*II_EE 
[Ireland]  CI_IE = 4.404 + 46.944 + 46.321*II_IE 
[Greece]  CI_EL = -13.866 + 46.944 + 46.321*II_EL 
[Spain]  CI_ES = -5.664 + 46.944 + 46.321*II_ES 
[France]  CI_FR = -2.280 + 46.944 + 46.321*II_FR 
[Italy]  CI_IT = -10.863 + 46.944 + 46.321*II_IT 
[Latvia]  CI_LV = 1.498 + 46.944 + 46.321*II_LV 
[Lithuania] CI_LT = 1.691 + 46.944 + 46.321*II_LT 
[Luxembourg] CI_LU = 10.453 + 46.944 + 46.321*II_LU 
[Hungary] CI_HU = -6.800 + 46.944 + 46.321*II_HU 
[Netherlands] CI_NL = 10.087 + 46.944 + 46.321*II_NL 
[Austria] CI_AT = 4.505 + 46.944 + 46.321*II_AT 
[Poland]  CI_PL = 0.789 + 46.944 + 46.321*II_PL 
[Portugal] CI_PT = -6.703 + 46.944 + 46.321*II_PT 
[Romania] CI_RO = -8.277 + 46.944 + 46.321*II_RO 
[Slovenia] CI_SI = -14.358 + 46.944 + 46.321*II_SI 
[Slovak Republic]CI_SK = -3.787 + 46.944 + 46.321*II_SK 
[Finland] CI_FI = 3.187 + 46.944 + 46.321*II_FI 
[Sweden] CI_SE = 8.899 + 46.944 + 46.321*II_SE 
[United Kingdom]CI_UK = 2.299 + 46.944 + 46.321*II_UK 
[Turkey]  CI_TR = 0.1669 + 46.944 + 46.321*II_TR 
[Iceland] CI_IS = -5.800 + 46.944 + 46.321*II_IS 
[Norway] CI_NO = 18.229 + 46.944 + 46.321*II_NO 
[Switzerland] CI_CH = 8.650 + 46.944 + 46.321*II_CH 
Calculations show that the fixed effects of the analyzed countries are significant. These effects are not 
redundant. Hypothesis that the fixed effects are redundant can be rejected for a significance level of 0.0000 (4 
decimals) (see Table 4). 
 
Table 4 Results of the redundant fixed effects test  
 
Redundant Fixed Effects Tests   
Pool: WCY_II    
Test cross-section fixed effects  
Effects Test Statistic   d.f.  Prob.  
Cross-section F 15.369688 (28,137) 0.0000 
Cross-section Chi-square 237.306613 28 0.0000 
 
Also, if we assume that the model should be with random effects rather than have fixed effects, Hausman 
test results lead us to reject this hypothesis, with a confidence level of 74% (Table 5). For this reason we prefer 
the model with fixed effects instead of the random effects model. 
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Table 5 Results of  Hausman test  
 
Correlated Random Effects - Hausman Test  
Pool: POOL_CI_II_ALEATORY   
Test cross-section random effects  
Test Summary Chi-Sq. Statistic Chi-Sq. d.f. Prob. 
Cross-section random 1.250098 1 0.2635
Cross-section random effects test comparisons: 
Variable Fixed  Random Var(Diff.) Prob. 
II? 46.321061 64.343757 259.833674 0.2635
 
5. Conclusions  
 
The improving of innovation performance leads to the increasing of national competitiveness. The 
improving with +5% of innovation performance, according to Innovation Union Scoreboard, leads to the 
increase of the national competitiveness with +2.32 points, calculated in accordance with IMD World 
Competitiveness Yearbook, and if the innovation performance will increase with +10% the national 
competitiveness will increase with +4.63 points (Table 6). 
 
Tabel 6:  Influence of innovation performance growth on national competitiveness 
 
Innovation Union Scoreboard (growth in year  „n”)(%) +1% +5% +10% +20% 
World Competitivenes Scoreboard (nominal growth in the year „n”) +0,46 +2,32 +4,63 +9,26 
 
For Romania, the increasing of the innovation performance with +20% in the IUS in 2015 could lead to an 
increase of the national competitiveness -calculated according to IMD WCY 2015- from 52.84 points (in 2014) 
to 62.11 points (in 2015), which would help the country climb 13 positions in the global competitiveness 
ranking, Romania leaving the position 47 for the position 34 of the ranking. 
The fixed effects, represented in the model equations by the free coefficients, are different from one country 
to another, due to the specificity of national economies. Generally speaking, the coefficients with negative 
values are specific to the countries where the effects of the crisis were more powerful in this time range: 
Bulgaria, Estonia, Greece, Spain, Italy, Portugal and Romania. Also the coefficients with the largest positive 
values are specific to the European countries which are ones the most competitive and innovative countries in 
Europe: Denmark, Germany, Luxembourg, Netherlands, Norway, Sweden and Switzerland. 
The specific fixed effects, which are different in both sign and value, may suggest a break in the 
convergence process among European states. 
The national competitiveness can be raised by increasing innovation performance. The obtained model 
confirms the fact that the innovation growth strategy (the growth of R&D investments) can lead to a growth in 
competitiveness. Therefore, achieving, at EU level, the medium level of R&D expenditure (public and private) 
of 3% of GDP, may have an important effect in this matter. 
The path towards the competitiveness of the countries, whose companies are exposed to international 
competition, can pass through innovation. The innovation enables the countries to adapt to the rapid pace of 
technological change in order to increase their competitiveness. The analysis of the impact of innovation on 
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competitiveness, using 29 European countries, confirms that the "innovation paradigm" is sustainable, 
concerning the recovering competitive advantages lost during the economic crisis. 
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